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(57) ami 

»swn»*sdi-r So tTJ y s w 2 -^mmmrn^ 2 
2 iz j; y HgRflnstaiiin u^;i/£{*s&-rSo ^fn 

U^;U**6*01i«©7 y y 7 y y *y-r>* 

*ji#«6 t*«i»y-< v**ut7 y y*js#*»s-r 

So 
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mmm 1 ] 7 •< -/u k*<&©iimm»*7 y y a* 
»^ra-^*a**iBi^Katt©iii«tc»WL» mib 

fwr^yyay-rvtHi^sw:. ^-rvtw^a? 
mzntc? y vt>?*yfr%WMW<omk*m&-t%M 

K <fc y £j$-r*7 y y >«IB#R£, S'J^y-f 7 
=£iiU3y<7i£ll^l&<b^x.fc7 y y aWiEM, 
[W&5! 2 ] 7 -f -/U KmfS©B*#«#^7 y y 

mffi\s^i\>frzmwmm\,z.tB\iz>7 y y ftottUEy-o 
£ttirr57 y y *y-r>tnt#«ta3c©y-r 

M$a 3 ] 7 -r -/I/ K*ffi©iWRfl»*7 y y */8 

*iwu^/ufr6SfS^©7 y y *$*-f v*twr*7 
y ytjf-cyim^mtm-y ■< -;u kg>7 y y 

Vfr67U y #©Ji»$#f£«-£»iii-rS7 y y 

#j*tn*«£MiHisnft:7 y y ufciaaaft© 
■aicfc y w»y >*£.m? &mv<< >±m^mt 
mmtf'O&mczV'Omn^m&mTzy y yaw 

[»93©l¥iBift:|gH] 

[0001] 

«KiBH-r*««il6? ffl*«*©«JlliW»k (7 y y 

a) *ffiIETZ7 y y A4fjEKB(CHr«. 
[0 0 0 2] 

mmcDiiimiz y s#cDg?«BtFa©te*i#ft& 3 /ca&, 

1^1 — CD37 -r-;U L < &7 U-A (*tMWc33U»Ttt 
VtKBHIrtK 5tt«©l8*PW:fl&5 £ £: <k 



[0 0 0 3] fi£3fc, 7yyaffiIEil«<!:LT!ftBg¥1 — 

2 5 3 3 6 9^C!3l6Tmfct<D#Sfl6*lTl^o H6 

ic^5f?(oiai*s^^ffl^fc*^^«)7 y y t>ffiE& 

[0004] 7';7A©S5flf610 
l*RS!#A^«?6 1 ^6A^?n> iS«^6 1 0\tW-m 
@S6 2?17-f-;l' KJI^lcfrfcoT^Stt, SIS 
!lf^Cp|»SLTa3Wi^6 1 1 tLTi&JlfZo LP F 

3 izw-t%®&, 6 2 # e.©dsa«^ 6i i frzyijvtim 

ttn.tt^'&>k*>-07*)\>*T*&Vs «#6 1 1fr 

[0005] mmms&eAitm^e -\ 2tm^6 1 3<d 

<4*l£^b-t±£fc4&ft^6 1 1^3 7^-;^^^ 
So i«I%6 5ti«^6 1 2<t«-^6 1 3tfflilS 

frt\ •ft-^6 1 4*ititi-?z>o wmm®s&6 6itmm 

it^6 1 0<k±EI&SII]Sg6 5G>ai73«^6 14£<0m 

tt^frd c <t tc <fc y , 7 y y *rit»^i»a5-r 5» 

[0 0 0 6] LfrU dCD<J:3^:-7yy*ffiiE^WcS 

o s aa«M5?T?(*v 7 y y aj&## 17^-/1/ kwc 

fc^T«t.SBI*lRlKiEK»«tcjWb-r**.©*»iE-r* 
[0 0 0 7] ZO^Mk&*&MTZ>tctbs 17^-<I/K 

y y »jft^isifn-&»ft««m^5MMu 

^«^E«l<:7 y y ttWHEZfto 7 y y AMiEKBtimX 
^tlTt^o CC0<fe33&7y y^ltlE^att* 3 ? 

1 ^OT-ti^y y*^»l*S{flH— t^r^zLt^T' 
#Sfci&x =&^YV^C7"Jy*^©3iJg^a<46> ^ 

[ 0 0 0 8 ] @ 7 1*. 17-f-/b mffl© 
ffiiScttty LT» «fR«ft[<:7 y y *aiE*fT3 7 y y 

^ffiiE^s^g^j^-rtoT^^o <s^2 o«7y 

So 

[0 0 0 9] ttSjPU^HW^K 1 (*. «^SIC«^2 

o€-a»Lfc^wu^;u2 1 *itit>?Zo mmmmim 
7 it s xtim^ 2 0 &mm 1 ~n^m©^©« 

J§EieJSr^^^-r^S^«^2 2^REL. tjjyg 
^SW2<bt7]yS^SW5lcai73-rSo t7jy§^.SW2 
li, ^PU^/1/2 1 *«JSBW?«#2 2tCffioT«jye 
x., «iUBHRfi«2 2 7«^n/t»^©i^fi]U^;HB 
1S#©3lctb73-r«o «HDU^UE«#S3a: % 3<i© 
>>7 h US>Z*e7flMKr 1lx SSHffl«^ttraWLT 

-77 h»frr*o 

[0 0 10] -T^fc-B, 17<-/I/Ki> 2 7-r-/UF 

bus 37*-)im<omm\s'<)i'tfmz$tt$-$n5£o 

IcKifF U 17-f -;U Fm(Om P b^P 2 3, 2 7 -f - 
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ll KM4>mi 2 4 S 3 7-f-/l/ KSu©S£«] U-^/P 
2 5 &&t)?2>o 7 'J y # 7ftft^fS 4 ti^fiPS 

sKtMtwgK^sswisti^o «jy«a.sw5tts « 

[0 0 1 1] c©<fc?lCx 7U , y3bJtdfi ( smi— <t* 

a:««mc& k 7 v v tsm iE* ft star, jui^m o 
s Slit?f©i ? tc 1 7< -/u Krt?*»7 y y 

ad^*HaET*E£ff-es*fc©£**o 

[0 0 12] 

m u^/p*w« L7 y y fiffiiE&nircm^ wemc 
tt»#s«& i ^^©as^u^/wc^ftsaw^ 

C*fcak 7yy**iIEy-fVt<:iS£#§8£U 

-r v/gtti^*^A/^<s^ t * s tc&mmtf a 3*5 *r 

[0 0 13] *9Mli, ±ISft5fc©Fp1ig£8?>*-f3 : k© 
T% tt*tf»*«^<ttc»LTfcftj£Lfc7yy*iMlE 

#frx.«flnft: 7 y y «MiEiaiK«afirr« c m 

[00 14] 

©7*-/PK (*RB?tt±aSLfc«fc'3»c. 7-r-JUK 
fcL<tt7U-A©i^*HKi*-r *£©£?"*) icfctt 

5^ v £ << y t (omtmmmr % z. t ic * 
ic «t y ®t;jft ^ y y *«fjE^-f >*» s c: t ic<fe y , 7 

y y *ff)WW>^i«tT5i:t^Klh u n 

[0015] sfc, ±mmm&mw*tctt>s *mmt 

B— «WW>7 , Jy*4' , 'f>lco^T» ifi£©1iS©7-f 

sc&(cj:»a. ^ y y a©«py^7ici^#fg£?-;5 
[0016] mits ±mmm*m%i?%tctt>, *mmte 

#lcg& LT7 y y *d6#©*£»ii5 U tuIB7 U y * 

*»j^sia6a©««(c j; y 7 y y *©*»?* 7££ 

[0 0 17] J-X±©<fc?tc«mL/c##P/3K<fcy, fb$ 
«*tfc7 y y ft«iE311«i§3C t&T?ZZo 



[0 0 18] 

I*. 7 -r -;U K©W!#«^£7 y y UtiLftftm—tfrte 
**1W^lc*R©**(c*MWU tOIBimtSKilftX 

l^w©^* n u^/u^sas 3-3*8*0 u^< 

rat#«£HHW*u:£tt*»^*R©«ai u^/ufr 
s*-©**©7 y y *^©aiEyV7^fi-^ir57 y 

y fc^-r 7l+»#® i> y-T 7fW#«T» Ztltcffi IE 

^t±i*nfci^ic^7«-ffip^-r§7 y y a^-owna 
t©i LT*t^ u/c7 y y *ffliE^a?-£ y s mmm*p 

MO S ^M#*?^© * 3 to 1 7 -r -;U KrtT"fc 7 y y 
*«3Pfl:*aHiLfcHJ*(t*t::aLT«t.*ffiLT7 'J y 
[0 0 19] $/c, M^J»2ltlBtg©f8B^li> 7-r-;u 

K*tt©BWMi**7 y y **»^ra-t*a**«« 

^©eWb^/l/^rlBlfr^MffiU^HBli^lS 

fifeE©^ y y » ja»©MjEy-r ymmt z> 7 y y a y 
-f>!+s#is<t. asroy-fv^Ettrr*^ visits 

*r«t.©tLT«ijaLfe7yy*»iEB«T*y» » 

#<S-^>M 0 S ^f^^^©«fe d ic 1 7 < -;U HWfc 
7 y y * j«5Mj«»b-r SHMWR?*fflL^* * ^ T»* 
*«**«3Pf*«Jt« L/cad^B^c5* LT'fo^ LT7 

[0020] ztc. m>&m3icmM<Dmmt. y^-iv 
mtiLommmmt7 y y 

a*©tt*au^/p*iB«r*«siu^i/E«#a: 

<h> raHW*tcfeJtSiB*©«BB[©«5BlU^U^6aK 

Mfe?©7 y y * y-r >*nm-?z>7 y y * y«< >w-»# 

IS<k, B-7 < -;U K©«KfMI[c£^« 7 y y 

^57 y y a©fls«foa#7£w-*ttaT s 7 y y *m 
^»ai#is<!:, »a*nfc7 y y ctcmmBL 
(Dmmck y w»y •< >*£.mt z®m?<< y&m^m 

LT7 y y *fflIE^S^«fig Lfc t©T-25 U , Jg®«^> 

m o sMsmm^mn £ 3 1 7 < -;u KF«3T- i £»7 y y 
*fig»*Wbr^»^?^t^c^^ 



(4) 
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[002 1] j-xTs x^mmmommic^T. m i 
[0022] (» i com-mwm) m 1 1*. *^b^©« 

©7*5. *«Ttt:7 U y *ffiiE^mti7 -f -/U K*m 
fifcSMW LT"7 y y t/ffimZft? t07S5o 

[0023] iuhc*5^t«^2 oi*^y "y*^-g-cy7 

^ -;U KmffitDB^m-^^ U ATJisB? 8 6 A7J* 

^Lfc^»u^/ws#2 1 ^m^-r^o 

fig^K 7 «> A*J«# 2 0 1 -SfiiS&m© E <Dmm 

s w 2 <twy § s w 5 icaj7jfSo 
[0 0 2 4] t7jy§x.sw2i4. mm^Mm^2 1 « 
«ME«R{ft9 2 2 icfto TtJJ y fNEHRflre-ffil 

jR7?n/c^<7)^fpu^;HBi»#©3icai7j-rSo lea 

U^; HB1i#m 3 It. 3 {gl(D -> 7 h U £ #TH§J#* 
tlTfey, 1 7-f-;UKBuroeifflU"^;U2 3, 27-f- 
/l/ KtuCDS&ft] 2 4. 37^f — \K> KMro^ffi U^/b 

2 5 5&ai?3-rSo 

[0025] 7'j 'y*yY>ti-S¥S4«iaic^-rd;5 
>2 6^it»Laj^-r« 0 ^ y yz^f vi3iS3Msi4ii 

-;U Rc£tt37 y y ^y-YV^-lBttLTfey, SuIBIB 

iiT*-nTt^-5 7 y y * y-r ><d o y y y * y << 
xDZ-zmzmm^m 1 1 £ 7 y y ay-f >»hi#« 1 
2icai^r^o 

[0 0 2 6] K€^tU¥®1 Itt, S7^-^K07'J 
■y*f-f>2 6 <til£<7>7 -f -;U K©7 y 'y1j j f<<>2 

wjeaw 2 &*$i7i-?z>o 7 y y *>y-r 1 2 

14, jHfiO^-r-^Kro^y y»y-T>2 7&5MNHL 

/tHF^W2 9^ii5*-rso «iy*?tswi 3«, n 
*«jtfl» 2 8 um\ 7UyAf-r>2 6t *f Bay^r 
>2 9*«y if*, w»y -r 730 =&ttS7rr 

[0 0 2 7] t7jy^SW5ti, mJ§E>S^ffl#2 2tCfS 

#«6teU7rr*. *n#»6?»*, awi§i oks 

[0028] J-X±rod; d lc*p§fig7*-n/c7 y y ^ffiiE^S 
f p=50Hz, mmw^<DZ> ■< f v=60Hz 

[0029] f p=50Hz©3sat«arrji!wrr 
^m*iooHz ©«jii?jsa*iiy3g-ro *v>t&. m- 

mf\5.75ktiz-?&Z>CD!:\ 02 £^£5 K 1/100 sec 



^57.5^-fVSlCB^IIg^yjS-ro £fc, 7-f-Jl/K© 
JS»§ (1/60 sec ) tmW<D£Mmm (1/100 sec ) t 
CO'£mmtV20 sec-e&Z>tc#>, 1/20 sec t^t>t> 3 

[0030] ;*ic, *^jicf^§7 y y a*iiEgH©gj# 
PI— "7 -< -/I/ Kpg£7 y y ft ®j£tt£M3&n— 

4>-ch47 y y t)Mftim—tm*.. i ^'omimmft 
ly-r^o 2^-o^^-roflfi0^|ijife7H]!ig-rs 

fMi®M2 4 07-Oin^ 17<-;I/K© 

iaitt^-ostc^aursis m=2 4 0<fc^s o 

[0 0 3 1] CCTliS^rofciMCiSj— ^5?Yo O 

TfS©7^-^K (J5(T. 7-f-;UKS-^T) * 
©kSgCD^-O (J-XTx ^-<>k) icfctt^ i #B<7> 
®*OJi^?tB7JYk, i (T) tt, 7^-^KffT 
O^IrIIC3 7^-/UKMI^T\ 5<yf§K©*lRl (£ 
iS^lSl) IC157.5 ^OMlWtCiE3SjS«lC^bL, 
>k±(D-r^T©ili»ifeBi {cfiScefMitffltjfi^-r 
Yk, i (T) 

Yk, i (T) =Yo {1+ A sin (2nJ /3 +ak ) } 
fcfcU Yo »K3bffi^ CH*L^m*«) , A (47 y 
7A^t*s T(47-f-;UKS^ 

ak=2 7T k/157. 5 mmtii.mz£z>iz.m 

[0 0 3 2] Yk, i (T) {4**:7yy:fr#&ttftl4Y 

0 t1*%te?T:'&2>h\ 7 , Jyt><D&Wfc£V {1+ A s 
in (2ttT /3 +ak ) } fclt^bLTl^o Ltc&v 

t> 7 y vhffi£.<r>%mf<<yt. LT7 y y 

1 / {1+ A sin (2ttT /3 +ak ) } 

^thSU ^-f>k±(0^ili»ItcSL:nt4\ 7U7* 

^ws5S**u *sw>iBWiYo ie«§6n* 0 -r^ 

Yk, i ' =Yk, i (T) xGk (T) =Yo 

fcfcU Gk (T) =1/ {1+ A sin (2ttT /3 +a 

k ) } 

[0 0 3 3] dco<fc5lc> E1 (cfcnt5SS:#6g6 7- 

i4. twpy-f>Gk (t) zmczzuc&vyvyti 
^y^^ri' y^mm^mTm cz>tctt>, «y §a s w 5 ic 

<fe y «»£SRfll^lS¥« 7 L/-cfSJS82^fI^ 2 
2^oTSS^kroSiJH>7 i: -i'V3 0*S*R-rS„ 

[0 0 3 4] S'Jffly-Oleo^T^-rSo * 
"Ts MfP U^/HtH^S: 1 icfc^T^ -f > k ±(D®*^ 
■r^Ta»L7>:i^ffiU^;U2 1 ^Vk (T) tt5i, 

[003 5] 



(5) 
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Vk(T)= Z Y ki (T)=V 0 {l+A8in(2 tc T73+ a k)} 

i=l 



[0 0 3 6] fcfcLs Vo = n Yo , n itl^^XDm 

[0 0 3 7] *6tc, iS^«]b^HB«#e3^i^t::7 
-r -;u KS#T J: y i@S 3 7 4 -)\, p-ftowto u^u v 
k (T-3) . Vk (T-2) % Vk (T-1) =£lE1f 

{1+ A sin (2 7TT /3 +ak 

[0 0 3 8] $fc, Vk (T) (4 3 7-f-/l/K©JBJB* 
Vk (T) =Vk (T-3) 

Fk (T) = 1 / {1+ A sin 
= A V Ek (T) 

Fk (T) ^©SSWWy-fVGk (T) tftitfJ: 

[0 0 3 9] C®<fcdtcttfc&£3 7^— Jl/KOlgnu 
^;l/Vk (T-3) > Vk (T-2) Vk (T-1) fr 
S» 7Uy*^-r>Fk (T) «tWU *tUt3Wfi 

(7<-/l/HfT) ©H«©^-r>k©HJRYk,i lc 

suni*. 7Uy*«»*«i»*S'nnHi#Yo *»*c 

[0 0 4 0] &fc» ttrett£Hi$&«34re(COl/tTK 

©*(*#, 1 =y<<y/74 -Jl> K©aST"R& (c»»f 
T<To + k <D<fc# 

Yk (T) =Yo {1+ A sin (2ttT /3 +ak ) } 
T^To +K ©£:* 

Yk (T) =Yx {1+ A sin (2nJ /3 + ak ) } 
fc/-£U Yx f*fHMMt©B3B/$&&-r3. 
[0 04 1] -t&to-Ss E3lc^TJ:^lc N 
»*T = To + K-im fr6^-f> (K- 

1) *T*iWMtt*#s 7-fVKfr67O2 4 0S?H: 
A V Ek (To +K) 

= {Vk (To -i 
+ Vk (To 
= Vo 

T'&2>fr<=>. 7iJyt><?<<>Fk (To 
Fk (To +K) = A V Ek (To 
= 1 / {1+ A sin 
= 1 / {1+ A sin 



(T) it, HftBRWttlt^Ss 
A V Ek (T) = {Vk (T-3) + Vk (T-2) + 
Vk (T-1) } /3 =Vo 

) } =Vk (T) /Vo 

= Vk (T) /AVEk (T) 
tMWltO. LTc&vTs 7 V >fW#i2 4 IC 
fcl^T, 7U*y*y-r>2 6*Fk (T) ttZk* F 
k (T) tt 

(2ttT /3 +ak ) } 
/Vk (T-3) 

flW*ti5o 3w>:7 -r -;b k#*t =to +kt 

(*, 7'f>1i!)^7'f>K$T«iM> 5-f> (K 
+ 1) #5^>2 4 03rW*W*3B^Sft*o V* 
^-fVkfc&S-r*^ Yk, i (T) tflHKfcfc* 

K##l*T<To + K. ®myni*ti3:%<m*T 

^To +KW5. W*flW*#ftTV*IBH\ »JtH 
©J§^tra«?*«<0T4ttWW:*BS-r*o TfeTo+K 

[0042] (1 ) T = To +K<Dk% 

Yk (To +K) =Yx {1+ A sin (2tt (To +K) 
/3 + ak ) } 

«©t\ ma^Mt. 

Vk (To+K-3)=Yo {1+ A sin (2tt (To + 
K-3) /3 + ak ) } 

Vk (To +K-2) =Yo {1+ A sin (2n (To + 
K-2) /3 + ak ) } 

Vk (To+K-1)=Yo {1+ A sin (2 7T (To + 
K- 1 ) /3 + ak ) } 

[0043] m&3 -a, Fommow-m*. 



K-3) + Vk (To +K-2) 
+ K-1) } /3 

+ k) it. 

+ K) /Vk (To +K-3) 
(2tt (To +K-3) /3 + ak ) } 
(2tt (To +K) /3 + ak ) } 



(6) 
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[0 0 4 4] LfctfoT, mikMtmmiCGk (T) = 
Fk (T) tU ^VKio&jliiiilcilii;;^ 
Yk ' (To +K) =Yk (To+K)xGk (To + 
K) = Yx 

1 7 U y JjZffiJEtZ cims. 

[0045] (1) T = To +K+10)it 

Yk (To+K+1)=Yx {1+ A sin (277 (To + 
K+1) /3 + ak ) } 

<fc&5„ £fc, 37*-)lsFmt27*-}UFwM1$m 

yo 3^a^tiT^s©T\ ^ne^u^u^ 

Vk (To +K + 1 -3) =Yo {1+ A sin (2tt (T 
o +K+ 1 -3) /3 + ak ) } 
Vk (To +K+ 1 -2) =Yo {1+ A sin (2 77 (T 
o +K + 1 -2) /3 + ak ) } 

[0046] LfrU 1 :7^-;l/FMtt*£»«*Yx <h 

. Vk (To +K+1 -1) =Yx {1+Asin(27T 
(To +K+1 -1) /3 + ak ) } 

[0047] Lfc^oTs 3 7 -;b Kcort 1 ^-f 

tSjfflA V Ek (To +K + 1 ) 

AVEk (To +K + 1) =Yo + (Yx -Yo ) {1+ 
A sin (2 7T (To +K) /3 +ak ) } 

E= (Yx -Yo ) {1+ A sin (2 n (To +K) /3 
+ ak ) } 

[0 0 4 8] zotcisb. zti%mam-?%7'jvt)7 

-OFk (To +K+1) tii5tA,TLfl\ 

Fk (T) = A V Ek (T) /Vk 
= 1/ {1+ A sin ( 
<!:&3/-ca6, n±m<Dt^ tmmiz Gk (T) =Fk 
(T) <h-r3££lc,J:y*BlE#*T*3„ 
[0 0 5 3] Ltcft^T, 7U-y*^W^<DS**iJ 

KTcfefs T = To +K+K To +K + 20)27-f- 
/bKT-^So =t^\ 7y>y*yoiB1S#IS1 OiK 

Fk (T) = A V Ek (T) /Vk 
= 1/ {1+ A sin (2 77 
tSoTl^o 21CDiC^67 l J'y*y-<Vt,3 7-r-/l/ 

Fk (T) =Fk (T-3) 



^•5o 

[0049] (2) T = To +K + 2tf>,fc# 
^-fVMCJS^T, Si^-^Kte^iMMfcYx #jg<f; 

Yk (To +K + 2) =Yx {1+ A sin (2 77 (To + 
K + 2) /3 + ak ) } 

t.T3.Z> a Jfc, 3 7^-;UKHUf*W»Yo ^®#*tiT 

Vk (To +K + 2-3) =Yo {1+ A sin (2 77 (T 
o +K + 2-3) /3 + ak ) } 

[0050] LfrU 1 7<-;UKKK*»»1W*:Yx «h 

Vk (To +K + 2-2) =Yx {1+ A sin (2tt (T 

o +K + 2-2) /3 + ak ) } 

Vk (To +K + 2- 1 ) =Yx {1+ A sin (2n (T 

o +K + 2- 1 ) /3 + ak ) } 

£%:%o Lfc#oT> (1) T = To +K+1©tft 

[005 1] (3) T^To +K + 30t^ 

Vk (T-3) =Yx {1+ A sin (2tt (T-3) /3 
+ ak ) } 
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(54) FLICKER CORRECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform satisfactory flicker correctioneven in a 
camera using an MOS type image-pickup element or the like. 
SOLUTION: A total sum level calculation means 1 integrates an image-pickup 
element output for each area and calculates a total sum level inside the area and 
an area selection signal generation means 7 generates area selection signals for 
indicating the area to which input signals belong. By a changeover SW2the total 
sum level is supplied to the area by the area selection signals 22 and a total sum 
level storage means 3 stores the total sum level in the past. A flicker gain 
calculation means 4 calculates the flicker gain of the flicker components of the 
area from the plural total sum levels in the past in the same areaa motion 
detection means 1 1 detects the change of an object from the flicker gain and a 
flicker gain interpolation means 12 interpolates the flicker gain at the time of 
detecting motion. A gain multiplication means 6 multiplies control gain and 
eliminates the flicker components. 



CLAIMS 



[Claim(s)] 

[Claim 1]A flicker correction device comprising: 

A total level calculating means which can regard a video signal of a field unit as a 
flicker ingredient being the same and which divides into two or more fields for 
every fieldintegrates with an image sensor output for said every fieldand calculates 
a total level in each field. 

A flicker gain calculating means which calculates a flicker gain in the field 
concerned from two or more total levels of the past in the same field as a total 
level storing means which memorizes the past total level. 



A motion detecting means which detects change of a photographic subject from a 
flicker gain obtained by a gain calculating means. 

A flicker gain interpolation means which generates a control gain with interpolation 
when a motion is detectedand a gain multiplication means which multiplies by a 
control gain. 

[Claim 2]A video signal of a field unit is divided into two or more fields for every 
field which can be regarded as a flicker ingredient being the sameFor said every 
fieldan image sensor output. Find the integral and a total level in a field. A total 
level of a total level calculating means and the past to calculate. From two or more 
total levels of the past in the same field as a total level storing means to 
memorizeusing two or more gains of a gain memory measure which memorizes a 
gain of a flicker gain calculating means which calculates a compensation gain of a 
flicker in the field concernedand the pastand the past a noise component. A flicker 
correction device which has a smoothing means which removes and generates a 
control gainand a gain multiplication means which multiplies by a control gain. 
[Claim 3]A video signal of a field unit is divided into two or more fields for every 
field which can be regarded as a flicker ingredient being the sameFor said every 
fieldan image sensor output. Find the integral and a total level in a field. A total 
level of a total level calculating means and the past to compute. A total level 
storing means to memorize. By flicker gain calculating means which calculates a 
flicker gain of the field concerned from two or more total levels of the past in the 
same fieldflicker component extraction means to extract only a frequency 
component of a flicker from a flicker gain of an identical fieldand the superposition 
of a sine wave according to an extracted flicker ingredient. A flicker correction 
device which has a control gain creating means which generates a control gainand 
a gain multiplication means which multiplies by a control gain 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the flicker correction device which 
amends the periodic change (flicker) of the image sensor output signal resulting 
from the lighting by AC power supplyetc. 
[0002] 

[Description of the Prior Art]The common fluorescent lamp turned on by AC 
power supply repeats blink with a predetermined cycle. When changing such 
incident light into an electrical signalreading it with an image sensor and an image 
pick-up tube and an MOS type pickup device are used as an image sensorSince 
the phase of the storage time of an electric charge changes with positions of the 
pixel to readtotal of the light volume which enters in the storage time of each pixel 
in the same field or a frame (it unites in this application and is described as the 
field) will differ. Thereforealso in the inside of an identical fielda portion bright 



[ specific cycle ] and a dark portion arise. Such a phenomenon is a flicker. 
[0003]Conventionallywhat was indicated to JP1-253369A as a flicker correction 
device is known. The composition of the flicker correction device of the camera 
using the conventional solid state image pickup device is shown in drawing 6 . 
[0004]In drawing 6t he signal 610 with a flicker is inputted from the video input 
terminal 61 and this signal 610 is averaged over 1 field period in the averaging 
circuit 62and it outputs it as the output signal 61 1 synchronizing with the vertical 
retrace line. LPF3 is a filter with the characteristic of removing a flicker ingredient 
from the output signal 61 1 from the averaging circuit 62and it acquires the signal 
which removed the flicker ingredient from the signal 61 1 . 

[0005]The delay circuit 64 delays the signal 61 1 by the 3 fields in order to double 
the phase of the signal 612 and the signal 613. The dividing circuit 65 does division 
of the signal 612 and the signal 613and outputs the signal 614. By performing the 
multiplication of the video signal 610 and the output signal 614 of the above- 
mentioned dividing circuit 65a flicker ingredient removes the gain control circuit 66. 
[0006]Howeverif it is in such a flicker correction devicein order to amend the 
whole 1 field uniformlyin the MOS type pickup device which specifies an image 
pick-up tube and XY addressand reads the electric charge from a pixel. A flicker 
ingredient cannot amend what changes to sine wave shape perpendicularly into 1 
field. 

[0007]In order to cancel this faultthe whole field which can regard the 1 field as a 
flicker ingredient being almost the same is dividedand the flicker correction device 
which performs flicker correction for every field is proposed. Namelywith level 1 
linesince it can be considered that such a flicker correction device is [ a flicker 
ingredient ] almost the sameit asks for the intensity of a flicker ingredient for 
every lineand performs flicker correction for every line. 

[0008] Drawing 7 divides the video signal of the 1 field into m fieldsand shows the 
example of composition of the flicker correction device which performs flicker 
correction for every field. The signal 20 is a video signal containing a flickerand is 
inputted from the input terminal 8. 

[0009]The total level calculating means 1 outputs the total level 21 which 
integrated with the signal 20 for every field. The area selection signal creating 
means 7 generates the area selection signal 22 which shows whether the input 
signal 20 belongs to the field of the field 1 - a field m throatchanges it to change 
SW2and is outputted to SW5. Change SW2 changes the total level 21 according to 
the area selection signal 22and it outputs it to the total level storing means 3 of 
the field selected with the area selection signal 22. The total level storing means 3 
comprises three shift registers etc.and a shift action is carried out synchronizing 
with a Vertical Synchronizing signal. 

[0010]That isit operates so that the total level in front of 1 field2 fieldsand 3 fields 
may always be heldand the total level 23 in front of 1 fieldthe total level 24 in front 
of 2 fieldsand the total level 25 in front of 3 fields are outputted. The flicker gain 
calculating means 4 comprises an average adder circuit and a dividing circuit. 
Change SW5 chooses the flicker gain 26 of the selected field according to the area 



selection signal 22and it outputs it to the multiplication means 6 as the control 
gain 31. In the multiplication means 6the control gain 31 is multiplied by it and 
outputted to the input signal 20. 

[001 1]Thusif flicker correction is performed for every field which can be regarded 
as a flicker ingredient being almost the samealso in the camera using the image 
sensor from which a flicker ingredient changesa flicker ingredient is removable also 
in 1 field like an image pick-up tube or an MOS type pickup device. 
[0012] 

[Problem(s) to be Solved by the Invention]Howeversince a big change will arise on 
the total level for one line if a photographic subject has a motion when a total 
level is calculated for every line and flicker correction is performed in the above- 
mentioned conventional flicker correction deviceThe error occurred in the flicker 
correction gainand since it became the signal with which only the line included the 
errorit had the problem that an error was conspicuousand wrote and ******(ed) a 
picture. 

[0013]This invention solves the above-mentioned conventional problemand an 
object of this invention is to provide the outstanding flicker correction circuit 
which can perform flicker correction stable also to the photographic subject with a 
motion. 
[0014] 

[Means for Solving the Problem]In order to solve the above-mentioned 
problemthis invention is the past field (in this inventionas mentioned above) about 
a flicker gain of the same field. A motion of a photographic subject is detected by 
judging variation of a gain which can be set as meaning both the field or a 
frameand the present gainWhen there is a motionby acquiring a suitable flicker 
correction gain by an interpolation meansan error is prevented from occurring in a 
control gain of a flickerand disturbance produced on a screen is reduced. 
[0015]In order to solve the above-mentioned problemwhen this invention removes 
an error for a gain in two or more past fields by a smoothing means about a flicker 
gain of the same fieldAn error is prevented from occurring in a control gain of a 
flickerand disturbance produced on a screen is reduced. 

[0016]In order to solve the above-mentioned problemthis invention changes a 
flicker gain of each field in an identical field into a frequency componentand 
extracts only a flicker ingredientlt is made for a control gain to change to sine 
wave shape in each field in a screenand disturbance is kept from occurring on a 
screen by generating a control gain of a flicker by superposition of a sine wave 
from said flicker ingredient. 

[0017]An outstanding flicker correction device which can perform flicker 
correction stable also to a photographic subject with a motion by this invention 
constituted as mentioned above can be obtained. 
[0018] 

[Embodiment of the Invention]The total level calculating means which the 
invention of this invention according to claim 1 divides the video signal of the field 
into two or more fields for every field which can be regarded as a flicker ingredient 



being the sameintegrates with an image sensor output for said every fieldand 
computes the total level in a fieldThe flicker gain calculating means which 
calculates the compensation gain of the flicker ingredient of the field from two or 
more total levels of the past in the same field as the total level storing means 
which memorizes the past total levelThe flicker gain interpolation means which 
interpolates a gain when the motion detecting means and motion which detect 
change of a photographic subject from the compensation gain obtained by the gain 
calculating means are detectedlt is the flicker correction device constituted as 
what has a gain multiplication means which multiplies by a control gainLike an 
image pick-up tube or an MOS type pickup devicealso in 1 fieldit is stabilized also 
to the output signal which picturized the photographic subject with a motion with 
the camera which uses the image sensor from which a flicker ingredient 
changesand a flicker ingredient can be removed. 

[0019]The total level calculating means which the invention according to claim 2 
divides the video signal of a field unit into two or more fields for every field which 
can be regarded as a flicker ingredient being the sameintegrates with an image 
sensor output for said every fieldand computes the total level in a fieldThe flicker 
gain calculating means which calculates the compensation gain of the flicker 
ingredient of the field from two or more total levels of the past in the same field as 
the total level storing means which memorizes the past total levelThe gain memory 
measure which memorizes the past gainand the smoothing means which removes a 
noise component using two or more past gainslt is the flicker correction device 
constituted as what has a gain multiplication means which multiplies by a control 
gainlt has the operation that it is stabilized also to the output signal which 
picturized the photographic subject with a motion with the camera using the image 
sensor from which a flicker ingredient changesand a flicker ingredient can be 
removed also in 1 field like an image pick-up tube or an MOS type pickup device. 
[0020]The total level calculating means which the invention according to claim 3 
divides the video signal of a field unit into two or more fields for every field which 
can be regarded as a flicker ingredient being the sameintegrates with an image 
sensor output for said every fieldand computes the total level in a fieldThe flicker 
gain calculating means which calculates the flicker gain of the field concerned from 
two or more total levels of the past in the same field as the total level storing 
means which memorizes the past total levelA flicker component extraction means 
to extract only the frequency component of a flicker from the flicker gain in two or 
more fields of an identical fieldThe control gain creating means which generates a 
control gain by the superposition of a sine wave according to the extracted flicker 
ingredientA flicker correction device is constituted as what has a gain 
multiplication means which multiplies by a control gainlt has the operation that it is 
stabilized also to the output signal which picturized the photographic subject with 
a motion with the camera using the image sensor from which a flicker ingredient 
changesand a flicker ingredient can be removed also in 1 field like an image pick- 
up tube or an MOS type pickup device. 

[0021]Hereafteran embodiment of the invention is described with reference to 



drawing 1 t hru/ or drawing 4 . 

[0022](A 1st embodiment) Drawing 1 shows the composition of the flicker 
correction device concerning a 1st embodiment of this invention. In this examplea 
flicker correction device divides the field into m piecesand performs flicker 
correction. 

[0023]In drawing 1t he signal 20 shows the video signal of the field unit containing a 
flickerand is inputted from the input terminal 8. The total level calculating means 1 
outputs the total level signal 21 which integrated with the signal 20 for every field. 
The area selection signal creating means 7 generates the area selection signal 22 
which shows whether the input signal 20 belongs to the field of the field 1 - a field 
m throatchanges it to change SW2and is outputted to SW5. 
[0024]Change SW2 changes the total level signal 21 according to the area 
selection signal 22and it outputs it to the total level storing means 3 of the field 
selected with the area selection signal. The total level storing means 3 comprises 
three shift registers etc.and outputs the total level 23 in front of 1 fieldthe total 
level 24 in front of 2 fieldsand the total level 25 in front of 3 fields. 
[0025]The flicker gain calculating means 4 comprises an average adder circuit and 
a dividing circuitas shown in a figureand it calculates and outputs the flicker gain 
26. The flicker gain memory measure comprised two or more steps of shift 
registers etc. has memorized the flicker gain in two or more past fieldsand outputs 
only a required flicker gain to the motion detecting means 1 1 and the flicker gain 
interpolation means 12 among said flicker gains memorized. 
[0026]The motion detecting means 1 1 detects the existence of a motion of a 
photographic subject from the variation from the flicker gain 26 of the present 
fieldand the flicker gain 27 of the past fieldand outputs the motion decision signal 
28. The flicker gain interpolation means 12 outputs the interpolation gain 29 
interpolated from the flicker gain 27 of the past field. According to the motion 
decision signal 28change SW13 changes the flicker gain 26 and the interpolation 
gain 29and outputs the control gain 30. 

[0027]Change SW5 chooses the control gain 30 of the selected field according to 
the area selection signal 22and it outputs it to the multiplication means 6. In the 
multiplication means 6the control gain 31 of the field chosen as the input signal 10 
is multiplied by it and outputted. 

[0028]The operation is explained about the flicker correction device constituted as 
mentioned above. HereAC power frequency can be considered the same way on 
other frequencyalthough the field frequency of fp=50Hz and a video signal is 
explained about the case of fv=60Hz. 

[0029]fp = the common fluorescent lamp turned on by 50-Hz AC power supply 
repeats blink with the cycle of 100 Hz. Thereforealso in the inside of an identical 
fielda bright portion and a dark portion arise with the cycle of 100 Hz. for 
examplewith NTSC systemsince horizontal scan frequency is 1 5.75 kHzit is shown 
■ n drawing 2 — as — 1 / 100 sec= — light and darkness are repeated every 157.5 
lines. Since the common multiples of the cycle (1/60 sec) of the field and the 
blinking period (1/100 sec) of lighting are 1/20 secthey serve as a pattern of the 



same light and darkness every 1 / 20 seci.e.3fields. 

[0030]Nextoperation of the flicker correction device concerning this example is 
explained. Firstin said image sensor outputit divides for every field which can 
regard the inside of an identical field as the ingredient of a flicker being almost the 
same. Herein the horizontal scanning line of one linea flicker ingredient thinks that 
it is the same and area division is carried out for every line. It can also carry out 
by the number of partitions of every two lines and others. If the active scanning 
line per frame per 1 field of NTSC system shall be 240 linesif the picture of the 1 
field is divided for every lineit will be set to 240. 

[0031]Heresince it is easythe case where the photographic subject in which the 
uniform luminosity Yo is standing it still is copied is explained. The image sensor 
output Yk of the i-th pixel in the k-th line (the followingthe line k) in the Tth field 
(henceforthfield number T) and i (T) nowlf change in the direction of field number 
T in the direction of line number K (perpendicular direction)it changes to 157.5 line 
periods with 3 field periods at sine wave shapeand no pixels on the line k depend 
on the position i but it approximates that it is in phaseYk and i (T) are Yk and i(T) 
**Yo. {1+A sin (2piT / 3+alphak)} 

Howeveras for a dc component (desirable output value) and Ain Yothe size of a 
flicker and T are field numbers. 
alphak=2pik/157.5 (phase by a vertical position) 
It can express. 

[0032]Yk and i (T) should be set to Yo if there is originally no flickerbut only {1+A 
sin (2piT / 3+alphak)} is changing with the influences of a flicker. Thereforel/of 
reciprocals of the influence according to a flicker as a control gain of flicker 
correction {1+A sin (2piT / 3+alphak)} 

If it calculates and takes advantaging of each pixel value on the line ka flicker 
ingredient will be negated and the original pixel value Yo will be acquired. That isas 
output Yk' after amendmentthey are Yki -Ykand L (T) xGk (T) =Yohowever Gk (T) 
=1/{1+A sin (2piT / 3+alphak)} 
What is necessary is just to do calculation to say. 

[0033]Thusat the multiplication means 6 in drawing 1 it is the control gain Gk. 
Operation which removes a flicker ingredient is performed by multiplying by (T). In 
order to multiply by the control gain calculated for every field by a multiplication 
meansthe control gain 30 of the area selection signal 22 generated by the area 
selection signal creating means 7 by change SW5therefore the field k concerned is 
chosen. 

[0034]Nexta control gain is explained. Firstit is Vk about the total level 21 which 
integrated with all the pixels on the line k in the total level calculating means 1. If 
(T)[0035] 
[Equation 1] 



[0036]HoweverVo = n Yo and n become a valid pixel number of one line. 
[0037]In the total level storing means 3the total level Vk (T-3) for the past 3 



fieldVk (T-2)and Vk (T-1) are always memorized and outputted from field number 
T. The average value AVEk of this three total level (T) is the character of 
trigonometric functions to AVEk. It is set to (T) ={Vk+(T-3) Vk+(T~2) Vk} (T-1) / 3 
=Voand it does not depend on field number Tbut becomes fixed. Thereforethe 
aforementioned formula to {1+A sin(2piT / 3+alphak)} =Vk (T)/Vo =Vk (T)/AVEk 
(T) 

[0038]Vk Since it has a cycle of the 3 fields(T) is Vk. (T) =Vk (T-3) 

Thereforein the flicker gain calculating means 4it is Fk about the 
flicker gain 26. It is Fk if (T). (T) is Fk. (T) =1/{1+A sin (2piT / 3+alphak)} 
=AVEk (T)/Vk (T-3) 

It can come out and calculate. To a still pictureit is this flicker gain Fk. It is the 
control gain Gk as it is about (T). What is necessary is to just be referred to as (T). 
[0039]Thusalways from the total level Vk (T-3) of the past 3 fieldand Vk Vk (T-2) 
(T-1). Flicker gain Fk If (T) is calculated and the pixel Yk of the line k of a picture 
of the present (field number T) and i are multiplied by itthe signal Yo with which a 
flicker ingredient was removed can be acquired. If this processing is performed for 
every field from the field 1 to the field mthe signal Yo with which a flicker 
ingredient was removed on the whole screen can be acquired. 

[0040]Nexta case where a photographic subject has a motion is explained. Since it 
is easya background shall be used as a still picture of a uniform luminosityand an 
object of a rectangle of different luminosity (luminosity is uniform) from a 
background shall move caudad at the rate of one line / field in a that front. That 
isin the line kit is Yk at the time of T<To+k. (T) =Yo {1+A sin (2piT / 3+alphak)} 
It is Yk at the time of T>=To+K. (T) =Yx {1+A sin (2piT / 3+alphak)} 
HoweverYx is taken as a dc component of a movable matter object. 
[0041]That isas shown in drawing 3 in field number T=To + K~1a background is 
picturized for a movable matter object from the line K up to the line 240 from the 
line 1 to a line (K-1). In the following field number T=To+Ka background is 
picturized for a movable matter object from a line (K+1) up to the line 240 from 
the line 1 to the line K. Nowthey are Yk and i if the line k is observed. It is 
T>=To+K that a field number from which (T) becomes a background serves as 
T<To+K and a movable matter object. While a background is picturizedsince it is 
the same as that of a case of a still pictureexplanation is omitted. Time is 
explained later on about T>=To+K. 

[0042](1) Since the present field is a movable matter object in the line K at the 

time of T=To+Kit is Yk =(To+K) Yx. {1+A sin (2pi(To+K) /3+alphak)} 

It becomes. Since a background is picturized in the past 3 fielda total level is Vk 

=(To+K-3) Yo. {1+A sin (2pi(To+K-3) /3+alphak)} 

Vk (To+K-2) =Yo {1+A sin (2pi(To+K-2) /3+alphak)} 

Vk (To+K-1) =Yo {1+A sin (2pi(To+K-1) /3+alphak)} 

It becomes. 

[0043]An average of total of the past 3 field is AVEk (To+K). 
={Vk (To +K-3)+ Vk (To +K-2) 



+ Since it is Vk (To+K-1)}/3 =Vothe flicker gain Fk (To+k) is Fk =(To+K) AVEk 

/(To+K) Vk (To+K-3). 

= 1/{1+A sin (2pi(To+K~3) /3+alphak)} 

= 1/{1+A sin (2pi(To+K) /3+alphak)} 

It becomes. 

[0044]Thereforeit is Gk like a still picture. (T) =Fk If it is referred to as (T) and 
takes advantaging of each pixel on the line KYk'(To+K) =Yk x(To+K) Gk =(To+K) Yx 
and a flicker can be amended. 

[0045](D Since the movable matter object Yx is picturized in the line K at the time 
of T=To +K+1 in the present fieldit is Yk =(To+K+1) Yx. {1+A sin (2pi(To+K+1) 
/3+alphak)} 

It becomes. Since the background Yo is picturized in front of 3 fields and 2 
fieldsthese total level is Vk =(To+K+1-3) Yo. {1+A sin (2pi(To+K+1-3) /3+alphak)} 
Vk (To+K+1-2) =Yo {1+A sin (2pi(To+K+1-2) /3+alphak)} 
It becomes. 

[0046]Howeversince it is the movable matter object Yx in front of 1 fieldthe total 
level is Vk =(To+K+1-1) Yx. {1+A sin (2pi(To+K+1-1) /3+alphak)} 
It becomes. 

[0047]Thereforesince a movable matter object is picturizedthe average value 
AVEk of total only of the inner of the past 3 field 1 field (To+K+1) is AVEk 
=(To+K+1) Yo+ (Yx -Yo) {1+A sin (2 pi (To+K) / 3+alphak)}. 
A next door and the error E are E= (Yx -Yo) {1+A sin (2 pi (To+K) / 3+alphak)}. 
It keeps by 

[0048]Thereforeif it multiplies also by the flicker gain Fk (To+K+1) calculated 
based on this by a multiplication means by making this flicker gain into a control 
gain as it is including an errorthis error will appear as disturbance on a screen. 
[0049](2) Since the movable matter object Yx is picturized in the line K at the time 
of T=To +K+2 in the present fieldit is Yk =(To+K+2) Yx. {1+A sin (2pi(To+K+2) 
/3+alphak)} 

It becomes. Since the background Yo is picturized in front of 3 fieldsthese total 
level is Vk =(To+K+2-3) Yo. {1+A sin (2pi(To+K+2-3) /3+alphak)} 
It becomes. 

[0050]Howeversince it is the movable matter object Yx in front of 1 fieldthe total 
level is Vk =(To+K+2-2) Yx. {1+A sin (2pi(To+K+2-2) /3+alphak)} 
Vk (To+K+2-1) =Yx {1+A sin (2pi(To+K+2~1) /3+alphak)} 

It becomes. Thereforea control gain required for amendment is not obtained like 
the time of (1) T=To +K+1. 

[0051 ](3) Since a movable matter object is picturized from before the past 3 field 
in the line K at the time of T>=To +K+3a total level is Vk =(T-3) Yx. {1+A sin 
(2pi(T-3) /3+alphak)} 

Vk (T-2) =Yx {1+A sin (2pi(T-2) /3+alphak)} 
Vk CT-D =Yx {1+A sin (2pi(T-1) /3+alphak)} 

It becomes. Since it is a movable matter objectthe present field is Yk. (T) ^Yx {1+A 
sin (2 pi (T) /3+alphak)} 



It becomes. 

[0052]since all the past 3 fields serve as a movable matter object — a flicker gain 
— Fk (T) — Fk (T) =AVEk (T)/Vk (T-3) 
= 1/{1+A sin (2 pi (T) /3+alphak)} 

Since it becomesit is Gk like the time of a still picture. (T) =Fk It can amend by 
being referred to as (T). 

[0053]Thereforethe field which has change in a pixel on the line k in the past 3 
field cannot use a flicker gain as a control gain as it isand they are the 2 fields of 
J-j 0 +K+1 and To+K+2. Thenit enables it for these 2 fields to also be amended by 
the flicker gain memory measure 10the motion detecting means 1 land the flicker 
gain interpolation means 12. 

[0054]Firstcharacter of a flicker gain is explained. A flicker gain calculated from 
the total level when it was in a state which the past 3 field can consider about the 
line k is a still picture is Fk. (T) =AVEk (T)/Vk (T-3) 
= 1 / {1+A sin (2 pi (T) /3+alphak) 

It has become. This formula shows that a flicker gain also has a cycle of the 3 
fields. NamelyFk (T) =Fk (T-3) 
It is ******(ing). 

[0055]A motion of a photographic subject is detected by using this relation. In the 
flicker gain memory measure 10a flicker gain of the past 3 field is always 
memorizedand they are the flicker gain Fk (T-3) in front of 3 fieldsand the flicker 
gain Fk of the present field. When a threshold with an absolute value of a 
difference of (T) is exceededit judges with there having been a motion. That isthe 
motion detection signal 28 which is an output of the motion detecting means 1 1 is 
|Fk. At the time of (T)-Fk |(T— 3) >Fth Moveand it is in a photographic subject and 
is |Fk. At the time of (T)-Fk |(T-3) <=Fth He has no motion for a photographic 
subjecthowever Fth is taken as a threshold of motion distinction. 
[0056]Operation of the flicker gain interpolation means 12 carries out hold 
operation which replaces a flicker gain in front of 3 fields as a flicker gain of the 
present field as it is. NamelyGk (T) =Fk (T-3) 
It carries out. 

[0057]In change SW13a flicker gain is chosen with a motion discrimination 
signaland it is considered as a control gain. NamelyGk (T) =Fk (T) (when you have 
no motion) 

Gk (T) =Fk (T-3) (when move and it is) 

It carries out. By choosing a flicker gain according to the motion discrimination 
signal 28 in this wayand considering it as the control gain 30a photographic subject 
has a motion and flicker correction can be performed appropriately. 
[0058]Explained the above explanation on the assumption that change of a flicker 
was sine wave shapebut. A flicker ingredient has the periodicity of the 3 fieldsand 
average value of a total level of the past 3 field does not depend on a field number 
(time)but it is regularityi.e.AVEk. Said explanation will be materialized if it is (T) 
={Vk+(T-3) Vk(T-2)+Vk} (T-1) / 3 =Vo. 

[0059] Power-supply-frequency fp =50Hzfield frequency fv = although 60 Hz 



explainedWhen such frequency is not 50 Hz and 60 Hz correctlya blinking period of 
lighting and a cycle of a field image stop synchronizing thoroughlybut since 
periodicity for every 3 fields is maintained enoughit is approximately possible to 
remove a flicker ingredient. 

[0060]When power supply frequency and field frequency differ from said 
explanationit can amend similarly with a cycle of a common multiple of each cycle. 
Although an example of hold operation explained a flicker gain interpolation means 
in the above explanationit is feasible similarly to predict using two or more flicker 
gains of the other past. 

[006 1]A motion detecting means which detects a motion of a photographic subject 
in a screen from variation of a flicker gain based on relation between a change 
cycle of lightingand a field circumference cycle of a video signal as mentioned 
above according to the embodiment of the inventionBy establishing a gain 
interpolation means which interpolates a gain when it is judged that a photographic 
subject has a motionwhen a motion exists in a photographic subjectan error 
produced in a flicker gain can be reducedand stable flicker correction can be 
obtained. 

[0062](A 2nd embodiment) Drawing 4 shows a flicker correction device concerning 
a 2nd embodiment of this invention. A flicker correction device in drawing 4 
establishes the smoothing means 14 instead of the motion detecting means 11 of 
a flicker correction device concerning a 1st embodiment of the aboveand the 
flicker gain interpolation means 12. The smoothing means 14 performs an 
operation which removes an error component contained in a flicker gain in the 
same field of two or more past fieldsand comprises a median filter etc. Since other 
composition is the same as that of a flicker correction device concerning a 1st 
embodiment of the aboveexplanation which gave identical codes to the same 
component partand overlapped with it is omitted. 

[0063]About a flicker correction device constituted as mentioned abovethe 
operation is explained using drawing 4 . Firstit changes to the total level calculating 
means land changes to SW2the total level storing means 3and the flicker gain 
calculating means 4and operation of SWSthe multiplication means 6and the area 
selection signal creating means 7 is the same as that of a flicker correction device 
of Embodiment 1. 

[0064]Operation of the smoothing means 14 is explained. The same state as a 
case where there is a movable matter object in a 1 st embodiment is assumed. 
Flicker gain [ in / supposing a movable matter object was moving caudad at the 
rate of one line / fieldas Embodiment 1 explained / the line k ] Fk An error 
produces (T) in the 2 fields Fk (To+K+1) and Fk (To+K+2) at the time of changing 
from a background to a movable matter object. If it classifies into the periodicity of 
the 3 fields now paying attention to a flicker gainthey are Fk (To+K~3)Fk 
(To+K)and Fk (To+K+3). 

— Series 1 Fk (To+K-2)Fk (To+K+1 )and Fk (To+K+4) 

— Series 2 Fk (To+K~1)Fk (To+K+2)and Fk (To+K+5) 

— It becomes the series 3. 



[0065]A flicker gain for every series of these will be Fk if the 2 fields with error 
are removed. (T) =Fk =(T»3) Fk (T-6) 

It is as ******** anc | the error also only exists in the series 2 and at most the 
one series 3. Such an error generated in single shot is removable with a median 
filter. Value Fk of three having memorized by the flicker gain memory measure 
10for example in field number T as the smoothing means 14 (T)If it is considered 
as a median filter which outputs a median (median) of Fk (T-3) and Fk (T-6) as the 
control gain 30a flicker gain included an error can be eliminated. 
[0066]Although an object which moves at the rate of one line / field explained in 
the above explanationsince an error produced in a flicker gain will become only the 
2 fields more if it observes only on a certain line also in a quick motionit can carry 
out similarly. In a motion later than one line / fieldthe number of a flicker gain 
which an error generates increasesbut it can respond by lengthening a median 
filterfor exampleconsider it as a median of five pieces (every 3 field). 
[0067]According to a 3rd embodiment of this inventionbased on relation between a 
change cycle of lightingand a field circumference cycle of a video signalas 
mentioned aboveBy establishing the smoothing means 14 which used periodic 
correlation to a flicker gain in the past fieldflicker correction which removes an 
error of a flicker gain in a photographic subject with a motion and which could 
carry out and was stabilized is obtained. 

[0068](A 3rd embodiment) Drawing 5 shows the flicker correction device according 
to claim 3. A flicker correction device in drawing 5 is changed to the motion 
detecting means 1 1 of a flicker correction device and the flicker gain interpolation 
means 12 concerning a 1st embodimentand let it be the flicker component 
extraction means 15 control gain creating means 16 instead of SW13. The flicker 
extraction means 15 carries out frequency domain conversion of the flicker gain in 
an identical fieldleaves only a frequency band which is an ingredient of a 
flickerperforms an operation which removes the other frequency componentand 
comprises the Fourier transform etc. The control gain creating means 16 performs 
an operation which generates the control gain 30 by superposition of trigonometric 
functions from an extracted flicker ingredient (frequency domain)and comprises 
inverse Fourier transform. Since other composition is the same as that of a flicker 
correction device concerning a 1st embodimentexplanation which gave identical 
codes to the same component partand overlapped with it is omitted. 
[0069]About a flicker correction device constituted as mentioned abovethe 
operation is explained with reference to drawing 4 . Firstit changes to the total 
level calculating means 1 and changes to SW2the total level storing means 3and 
the flicker gain calculating means 4and operation of SW5the multiplication means 
6and the area selection signal creating means 7 is the same as that of a flicker 
correction device of Embodiment 1 . 

[0070]In the flicker component extraction means 15firstby the Fourier conversion 
circuit 1 7discrete Fourier transform is performed for the L flicker gains Fk (T)and 
(k= 12L) about k among m flicker gains of an identical field of field number Tand it 
asks for the frequency component 40 of a flicker gain. When an ingredient 



corresponding to the frequency f is set to Rf (T)Rf (T) is[0071] 
[Equation 2] 



[0072]It becomes. Hereit is Fk. Since (T) has become in the direction of k with 
157.5 line periodsit can carry out the Fourier transform of the flicker gain for 
about 1 cycle by being referred to as L= 1 58. What is necessary is just to carry 
out the Fourier transform of the Lafter it multiplies a flicker gain by a window 
function in not being an integral multiple although calculation precision of the 
direction made into the integral multiple of the cycle of a flicker gain improves. 
Hereother lines may be used although the Fourier transform was carried out to the 
flicker gain of the line 1 to the line L. 

[0073]Thusit leaves only frequency of a flicker ingredient by the high-frequency 
component eliminating circuit 18 among the obtained frequency components 
40except [ its ] is set to Oand the flicker extraction signal 41 is acquired. For 
exampleRI to which a flicker ingredient expresses a fundamental wave when a 
flicker gain for one cycle is changed into a frequency component Since it 
concentrates on (T)if it leaves only a part flowed in one direction and a 
fundamental waveit is the flicker extraction signal Qf. (T) is Qf. (T) =Rf (T) (f= 01) 
Qf (T) =0 (f>=2) 

It becomes. When it is hard to approximate a flicker ingredient only by a 
fundamental waveit may leave to the secondary harmonic content [ 3rd ]. 
[0074]The control gain creating means 16 generates the control gain 30 by the 
inverse FOURIER transform circuit 19 from the flicker extraction signal 41 
extracted by the flicker component extraction means 15. Namelycontrol gain Gk 
(T) [0075] 
[Equation 3] 

Hereit asks and outputs by k= 12...m. 

[0076]A flicker component extraction means 15 to change into the frequency 
component 40 the flicker gain 26 obtained by the flicker gain calculating means 
4and to extract only the frequency component of a flicker according to the 
embodiment of the invention as mentioned aboveBy establishing the control gain 
creating means 1 6 which generates the control gain 30 by trigonometric functions 
from the extracted ingredientthe high region noise contained in a flicker gain can 
be removedand stable flicker correction can be carried out. 
[0077] 

[Effect of the Invention]As mentioned abovethe total level calculating means 
which can be regarded as a flicker ingredient being the same according to the 
invention of this invention according to claim 1 and which divides into two or more 
fields for every fieldintegrates with an image sensor output for said every fieldand 
calculates the total level in each fieldThe flicker gain calculating means which 
calculates the flicker gain in the field concerned from two or more total levels of 



the past in the same field as the total level storing means which memorizes the 
past total levelThe motion detecting means which detects change of a 
photographic subject from the flicker gain obtained by the gain calculating 
meansSince a flicker correction device shall be constituted by establishing the 
gain interpolation means which generates a control gain with interpolationand the 
gain multiplication means which multiplies by a control gain when a motion is 
detectedThe effect that it is stabilized also to a photographic subject with a 
motion in the camera using the image sensor from which a flicker ingredient 
changesand a flicker ingredient can be removed also in 1 field like an image pick- 
up tube or an MOS type pickup device is acquired. 

[0078]The total level calculating means which according to the invention of this 
invention according to claim 2 divides into two or more fields for every 
fieldintegrates with an image sensor output for said every fieldand calculates the 
total level in a fieldThe flicker gain calculating means which calculates the 
compensation gain of the flicker in the field concerned from two or more total 
levels of the past in the same field as the total level storing means which 
memorizes the past total levelSince the flicker correction device was constituted 
by establishing the gain memory measure which memorizes the past gainthe 
smoothing means which removes a noise component using two or more past 
gainsand generates a control gainand the gain multiplication means which 
multiplies by a control gainThe effect that it is stabilized also to a photographic 
subject with a motion in the camera using the image sensor from which a flicker 
ingredient changesand a flicker ingredient can be removed also in 1 field like an 
image pick-up tube or an MOS type pickup device is acquired. 
[0079]The total level calculating means which can be regarded as a flicker 
ingredient being the same according to the invention of this invention according to 
claim 3 and which divides into two or more fields for every fieldintegrates with an 
image sensor output for said every fieldand computes the total level in a fieldThe 
flicker gain calculating means which calculates the flicker gain of the field 
concerned from two or more total levels of the past in the same field as the total 
level storing means which memorizes the past total levelA flicker component 
extraction means to extract only the frequency component of a flicker from the 
flicker gain of an identical fieldSince the flicker correction device was constituted 
by establishing the control gain creating means which generates a control gain by 
the superposition of a sine wave according to the extracted flicker ingredientand 
the gain multiplication means which multiplies by a control gainThe effect that it is 
stabilized also to a photographic subject with a motion in the camera using the 
image sensor from which a flicker ingredient changesand a flicker ingredient can be 
removed also in 1 field like an image pick-up tube or an MOS type pickup device is 
acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the flicker correction device in the embodiment 
of the invention 1 

[Drawing 2] The figure showing a picture with the flicker for explanation of the 
flicker correction device in the embodiment of the invention 1 of operation 
[Drawing 3] The figure showing a picture with a motion for the photographic subject 
for explanation of the flicker correction device in the embodiment of the invention 
1 of operation 

[Drawing 4] The block diagram of the flicker correction device in the embodiment 
of the invention 2 

[Drawing 5] The block diagram of the flicker correction device in the embodiment 
of the invention 2 

[Drawing 6] The block diagram of the conventional common flicker correction 
device 

[Drawing 7] The block diagram of the flicker correction device divided for every 
conventional field 
[Description of Notations] 

1 Total level calculating means 

2 Change SW 

3 Total level storing means 

4 Flicker gain calculating means 

5 Change SW 

6 Multiplication means 
8 Input terminal 

10 Flicker gain memory measure 

1 1 Motion detecting means 

12 Flicker gain interpolation means 

13 Change SW 

14 Smoothing means 

15 Flicker component extraction means 

16 Flicker gain creating means 

1 7 Fourier conversion circuit 

18 High-frequency component eliminating circuit 

1 9 Inverse FOURIER transform circuit 

20 Input signal 

21 Total level 

22 Area selection signal 

23 The total level in front of 1 field 

24 The total level in front of 2 fields 

25 The total level in front of 3 fields 

26 Flicker gain 

27 The flicker gain of the past field 

28 Motion decision signal 

29 The interpolated flicker gain 



30 Control gain 

31 The control gain of the selected field 

40 The frequency component of a flicker gain 

41 Flicker extraction signal 



